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characters from the temibials. In this case, the 
host terminal must recognize the handwritten 
characters and thereafter process the charac- 
ters to arrange the handwritten character infor- 
mation. Each terminal can perform character 
recognition by a unique character recognizing 
method. The terminals also individually prepare 
dictionaries for recognition. The host terminal 
returns the acquired handwritten character in- 
formation to the terminals and causes the termi- 



and dictionaries of aB the terminals and per- 



Jouve. 18. rue SaMOmb. 75001 PARIS 



EP 0 689 155 A2 




2 



XXID: <EP__06Kn55A2J_> 



1 



EP 0 689 155 A2 



2 



BACKGROUND OF THE INVENTION 

The present invention relates to an information 
equipment having a handwritten character recogni- 
tion function as an input means and, more particular- 5 
ly, to a character recognizing apparatus connected to 
a line such as a network and capable of exchanging 
handwritten characters, and a method of controlling 

Recently, pen computers have received a great w 
deal of attention through its market, however they are 
not in fun flourish yet As a reason for this, the hand- 
written character recognition rate is not so high in 
practice as that described in specifications. This is 
because an Individual has a specific peculiarity in is 
his/her handwriting, resulting in different features of 
characters, or one does not have enough time to care- 
fully write characters in some cases, resulting in 
scrawl. Therefore, hi addition to development of an al- 
gorithm for handwritten character recognition, a 20 
method of Individually customizing a recognkion dic- 
tionary has been developed to reflect the personality 
of an Individual. Various methods by registration, 
study, and the like can be considered as customizing 
methods. In any case, a personal recognition diction- 25 
ary is prepared in addition to a basic recognition dic- 
tionary. 

Fig. 13 is a view showing the configuration of con- 
ventional character input software. Processing asso- 
ciated with character input is incorporated in the ays- so 
tanas a front-end processor (FEP) 100 for integrally 
processing characters regardless of keyboard input 
or handwriting, which can be commonly used for all 
applications. An input unit 101 receives input informa- 
tion. An edit unit 102 performs "copy", "move*, "do- as 
toter. insert", and the like. After a character Input 
from a keyboard or a handwritten KANA (Japanese 
syllabary) character is recogrezMt as a character, a 
KANA-KANJI conversion unit 103 converts the char- 
. actor into a KANJi (Chinese character) character. A 40 
recognition unit 104 converts handwritten input infor- 
mation into character code information. The recogni- 
tion unit 104 is constituted by a recognition engine 
105. a basic dictionary 106. a registration application 
107 for individually customizing recognition, and a 45 
personal dictionary 108 prepared by the registration 
application 107. An OS 109 is constituted by basic 
software such as "Windows" or "UNIX" and performs 
part of communication control in addition to file or 
memory management An application 110 uses the 50 
above functions. 

A pen computer is used for outdoor data acquisi- 
tion or sales because of portability as one of its fea- 
tures. For this reason, data communication between 
an office and a visiting destination increases its inv 55 
portance to make a communication function essen- 
tial. 

In addition, along with a progress in network, in- 



formation exchange by a video conference, an elec- 
tronic mail, telewriting, groupware, and the like is 
flourishing. A computer having a pen input function, 
including a pen computer, has been used as a termi- 
nal for information exchange. In application software 
called online KJ editor, an idea obtained from one's 
thought is input from a computer terminal. A host ter- 
minal can observe all ideas written at the terminals 
and perform editing such as rearrangement or ar- 
rangement Since handwritten character information 
cannot be subjected to secondary processing, char- 
acter recognition must be performed to arrange the 
pieces of transferred handwritten character informa- 
tion. When the elementsof a change in input coordin- 
ates with time are sent, the handwritten character 
data transferred through the network can be recog- 
nized by a computer having an online handwritten 
character recognition function. 

However, handwritten characters has features 
largely depending on peculiarities in handwriting, as 
described above. For this reason, with only a basic 
dictionary, a satisfactory character recognition result 
cannot be obtained. 

Furthermore, the personal dictionary is prepared 
depending on the recognition algorithm. However, 
character recognition software applications at the ter- 
minals are often of different types or versions, so the 
data cannot be easily exchanged. 

SUMMARY OF THE INVENTION 

The present invention has been made in consid- 
eration of the above prior art, and has as a concern 
to provide a character recognizing apparatus for con- 
trolling information such that received handwritten 
character information to be recognized can bo recog- 
nized in accordance with the recognition environment 
of a sender, i.e., a person who has handwritten the re- 
cerved characters, thereby allowing recognition de- 
pending on different individuals and improving a char- 
acter recognition rate, and a method of controlling the 
same. 

In one aspect the present invention provides a 
character recognizing apparatus for recognizing a 
handwritten character from an input source compris- 

tag: 

input means for inputting handwritten charac- 
ter information together with attribute information 
representing the input source; 

character recognition means for recognizing 
the handwritten character information from the input 
source as a character; and 

recognition control means for determining the 
input source in accordance with the attribute Informa- 
tion and causing the character recognition means to 
recognize the handwritten character information. 

The invention further provides a character recog- 
nizing apparatus for recognizing a handwritten char- 



3 



3 EP0689155 A2 4 

acter from an input source comprising: The present invention further provides a method 
communication means; of controlling a character recognizing apparatus con- 
input means for inputting handwritten charac- nected to a terminal comprising: 
ter information from a terminal connected through the the step of receiving handwritten character in- 
communication means together with attribute infor- 5 formation through communication; 
nation representing the input source; the step of recognizing the received handwrit- 

character recognition means, distributed to the ten character information as a character; and 

terminal serving as the input source, for recognizing the step of transmitting a recognition result to 

the handwritten character information from the input a transmission source of the handwritten character 




The present invention further provides a method 
acter recognizing apparatus, con- 



's the confirmation step of confirming a character 

recognition unit of the character recognizing appara- 
Tne present invention further provides a charac- tus and the connected terminals; 

ter recognition apparatus for recognizing a handwrit- the step of switching personal dictionaries in 

ten character from an input source comprising: accordance with an input source of the handwritten 

communication means; 20 character information when it is confirmed in the con- 

Input means for inputting handwritten charac- f irmatjon step that there are a character recognition 

ter Information from a terminal connected through the u n& common to the connected terminals, and person- 

al dictionaries of the terminals, which are different 




s the step of switching the character recognition 

units in accordance with the Input source of the hand- 
written character information when ft is confirmed in 
the confirmation step that there are character recog- 
» for determining the nition units respectively cmesponding to the termi- 

input source in accordance with the attribute informs- 30 nals; 

tion and causing the character recognition means to the step of requesting character recognition to 

recognize the handwritten character information. the terminate when it is confirmed in the confirmation 

The present invention further provides a charac- step that the terminate serving as the klDut source of 

ter recognizing apparatus for recognizing a handwrit- 



the step of requesting character recognition to 



ter information from a terminal connected through the 
communication means together with at 
mation representing the input source; 




character recognizing apparatus and the method of 
if the present invention, 
be recognized by a rec- 



Another aspect of the present invention provides 
a method of controlling a character recognizing appa- performed, thereby improving the recognition rate, 

ratus connected to a terminal comprising: so In addition, since the recognition control unit is 

arranged between the conventional FEP and the rec- 
ognition engine, the application can execute charac- 
ter recognition, as in a recognition operation in the 
the step of transmitting the divided handwrit- main body, without managing the recognition proc- 

ten character information to the terminal In accor- 35 ess. 

Other features and advantages of the present in- 



the step of receiving character recognition re- 



4 



drawings, in which like reference characters desig- 
nate the same or similar parts throughout the figures 
thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view showing the software configura- 
tion of a character recognition system according 
to the first embodiment; 

Rg. 2 is a view showing the hardware configura- 
tion of a character recognition apparatus accord- 
ing to the first embodiment; 
Figs. 3Aand3B are views showing an application 

Figs. 4A and 4B are views showing the appllca- 15 
tion screen; 

Figs. 5A and 5B are flow charts of a control se- 
quence of a recognition control unit of the first 



DETAILED DESCRIPTION OF THE PREFERRED 



A terminal 1000 serving as a host for acquiring 
data from the remaining terminals is connected to a 
terminal 5 used by Mr. Aand a terminal 7 used by Mr. 



Figs. 6A and 6B are flow charts of the control se- 
quence of the recognition cot 



Fig. 7 is a view showing the software configura- 
tion of a character recognition system according 



Flgs.8A and 8B are flow charts of a control se- 
quence of a recognition control unit of the second 



Fig. 9 is a view showing too software configura- 



to the third embodiment; 
Fig. 10 is a flow chart of a control sequence of a 
recognition control unit of the third embodiment; 
Fig. 11 is a flow chart of a control sequence of a 
roc^nmoncofHrolunitofttmfouitoerribodirnent; 
Fig. 12 is a view showing the software configur- 
ation of toe character recognition system of toe 



Rg. 13 is a view showing toe software corrfigur- 



Fig. 1 is a view showing the software configura- 
tion of a terminal device having a handwritten charac- 



reference to Fig. 1. The same reference numerals as 
in the prior art of Fig. 13denote the same parts in Fig. 



111. " 



ethe 



same configuration except for personal resources. 
Note that the terminal 1000 serving as a host is refer- 
red to as a host terminal. 

At the terminal 1000. an application 1 is applica- 
tion software (to be simply referred to as an applica- 
tion hereinafter) such as a desktop conference, a vid- 
eo conference, telewriting, or a KJ editor, which is 
held by exchanging information including handwritten 



connected at multiple points or receiving information 
and transferring it to the application. An attribute ad- 
dition unit 3 adds an attribute for identifying a sender 
to the received information. The received Information 
Is transferred to the application 1 through an input unit 
101 and a FEP 100 as in Input from the host terminal. 
The application 1 inputs the received information to 
a window for partner or a window for edition in accor- 
dance with a command or mode from the partner. 

In Fig. 1, the current communication partners of 
the terminal 1000 are the terminal 5 of Mr. A and the 
terminal 7 of Mr. B, which are connected to the term}- 
not 1000 through the network. The same application 
as in the host terminal 1000 runs in both the terminals 
5 and 7. Recognition engines/basic dictionaries 6 for 
terminal 5 and 8 for terminal 7 may be the same as 
that of the hoot terminal or different from that of the 
host terminal. Personal dictionaries are different de- 
pending on individuals, as a matter of course. The 



by a known technique. The recognizing methods may 
be different in the respective terminals. 

When handwritten character information recogni- 
tion is designated by a user operation, a recognition 
unit 104 is conventionally accessed through the FEP 
100 for performing input/output control from the ap- 
plication LForthe terminal of this embodiment, how- 
ever, a recognition control unit 4 for controlling a rec- 
ognition operation is interposed between the FEP 100 
and the recognition unit 104. The recognition, control 
unit 4 checks attributes of date to be recognized, and 
separates the data according to the attributes a name 
of describer, a terminal ID, and the like are included 
as the attributes. Characters described by the oper- 
ator of the terminal 1000 are recognized by the rec- 
ognition unit 104. As for a description by Mr. A or B. 



minal 5, 
sent to 



7 is 
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such that these data can be recognized at the respec- 
tive terminals through the network 111. Each hand- 
written character data is recognized at the terminal 
where the data is input by using a registered diction- 
ary and a recognition engine. The recognition result s 
is returned through the network 111 again, and all the 
data from the operator of terminal 1000, Mr. A, and Mr. 
B are collectively returned to the FEP 100 by the rec- 
ognition control unit4. As described above, when rec- 
ognition is requested to the terminal of the describer. 10 
recognition using a personal dictionary suitable for 
the describer can be performed, thereby improving 
the recognition rate. The application 1 need not man- 
age whether the result is a recognition result from the 
recognition unit 104 in the host terminal or a result of is 
recognition from the terminal connected by network 
111. 

In the above example, the handwritten character 
data is returned to the terminal of the person who has 
handwritten the character data to use the resource in 20 
tho terminal of this d©scnb©r. However, the ssnw 6f- 
feet can be obtained when recognition is entirety re- 
quested to a recognition server 9 arranged on the net- 
work 111 and having the same recognition method 
and dictionary as those of each describer. Fig. 12 ia 25 
a view showing its example. The recognWon server 9 
is a server having a recognition engine (algorithm), a 
basic dictionary, and a personal dictionary, which 
correspond to each operator on the network, and also 
having s function of performing recognition in aooor- 30 
dance with a request from each operator and sending 
back candidates. In this example, the recognition ser- 
ver 9 has three recognition engines, i.e.. a recognition 
unit 10 for Mr. A. a recognition unit 11 for Mr. B. and 
a recognition unit 12 common to Messrs. C and D. 36 
Messrs. C and O respectively have personal diction- 
aries 13 and 14. Therefore, terminals where handwrit- 
ten characters are actually described are not always 
necessary for recognition if a server capable of per- 
forming recognition as in these terminals is available. 40 
This server can be effectively used even if written 
characters are to be recognized after a conference, 
and the terminals 5 and 7 of Messrs. A and B are al- 
ready turned off. Note that In a network having a rec- 
ognition server a, each termmat need not have a rec- 45 
ognition engine. In this case, handwritten characters 
input from each terminal are always sent to the rec- 
ognition server 9 and recognized. 

Such a system need to have only one recognition 
engine and one basic dictionary. When a dictionary so 




Fig. 2 is a view showing the typical hardware con- 
figuration of a terminal. ACPU 15 is a processor such 55 
as an "Intel 486" or RISC processor, which performs 
control/calculation of the entire terminal. A peripheral 
I/0 16 is a chip set m which functions for controlling 



the peripheral I/O are integrated. A ROM 17 stores a 
BIOS or permanent information. A RAM 18 is a mem- 
ory used for programs or as a work area. An input de- 
vice 19 is a user input device at least including coor- 
dinate input device such as a mouse or a digitizer. A 
VGA 20 is a display controller for controlling the liquid 
crystal display (LCD) or CRT of a display device 21. 
An HDD 22 is a hard disk serving as a device for stor- 
ing programs and user data. A communication device 
23 is a means for performing data transfer with an- 
other terminal when an application, e.g., a video con- 
ference shown in this embodiment is to be executed, 
and is compatible with Ethernet or ISDN. Although the 
above arrangement exemplifies a personal comput- 
er, it may also be a system dose to a workstation or 
a system specialized to telewritirtg. 

Figs. 3Aand 38 are views showing displayed win- 
dows by an online KJ editor as an application. As de- 
senbed in the description of the prior art, in the KJ edi- 
tor, a conventional method is applied to a teleconfer- 
ence, in which individuals write their ideas on cards, 
and a host classifies and arranges the cards, thereby 
proceeding a discussion. The host terminal 1000 as 
a host can edit the cards described by all participants 
through their terminals. Fig. 3A is a view showing a 
state wherein the operators of terminals describe 
their ideas in windows corresponding to cards, and 
these data are received and displayed by the terminal 
1000 as handwritten characters, A command input 
window 35 is arranged at the lower left corner while 
an edit window 34 is arranged on the rightside. Hand- 
written characters input from the terminal 5 nre dis- 
played in a window 31, handwritten characters input 
from the terminal 7 are displayed in a window 32, and 
handwritten characters input from the terminal 1000 
itself are displayed in a window 33. Fig. 3B shows a 
state wherein the operator of the terminal 1000 cuts 
out description contents associated with each other 
from the windows of the respective terminals and 
pastes them to the edit window 34 (cut and paste). In 
this example, two ideas are presented by Mr. B al- 
though the cards are not illustrated. 

In Rg. 4A, a character string in the edit window 
34 is selected, and character recognition is designat- 
ed in the command window 35. With this operation, 
character recognition is requested to the correspond- 
ing terminal or a recognition server having the same 
function as that of the terminal such that recognition 
is performed in accordance with the attribute of the 
describer of thecharacter string by the corresponding 
recognizing method. In Fig. 4B, character strings ac- 
cording to recognition results are displayed. Since the 
character strings are displayed through the FEP 100 
of the host terminal, the user cannot know where 
character recognition has been performed. Upon oc- 
currence of an error in a recognition result, when a 
character which cannot be recognized correctly is 
designated, the next candidates are displayed, and a 
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character can be selected therefrom. This function is 
also provided by the FEP 100. so there is no differ- 
ence in operabilty even with different recognizing 
methods. In this example, a recognition command is 
input to the command window 35. However, it may 
also be selected from a menu, or command may also 
be Input with a pen gesture as in a pen computer. 

An edit unit 102 can edit both handwritten char- 
acters before recognition and recognized characters. 

Figs. 5A and 5B are flow charts showing proce- 
dure of the recognition control unit 4 of the host ter- 
minal 1000. These procedure can be realized by exe- 
cuting programs in the RAM 18 or the ROM 17 by the 
CPU 15 shown in Fig. 2. 

Fig. 5A is a flow chart showing a sequence for re- 
questing character recognition to each terminal. 

Upon generation of a recognition command, rec- 
ognition is requested to the recognition control unit 4 
through the FEP 100 (step S10). At this time, neces- 
sary parameters including the attributes such as ter- 
minal id or deserter name, or pointers of data to be 
recognized are transferred to the recognition control 
unit 4. In step S11, the data to be recognized are clas- 
sified on the basis of the crttributes added to the data. 
In the example of Figs. 3A and 3B. three attributes 
such as "Mr. A", "Mr. B", and fioer are added to clas- 
sify the describes. "Host* is an attribute added to 
data input using the host terminal 1000. 

In step S12.& is determined whether the charac- 
teis of "host", chflractais input from tho tetmlnsl 
1000 are indwtedhth« datatoberecognized.lt YES 
in step S12, recognUon is requested to the recogni- 
tion engine 104 in step S13 such that the data of 
"host* b recognized using a recognition engine 105 
and dictionaries 106 and 107 of "host" itself. In step 
S14. it is determined whether date other than that of 
"host* is present in the data to be recognized. If YES 
in step S14. in step S15, recognition is requested to 
the terminal of the corresponding describe? or a ter- 
minal capable of recognizing the date using the same 
recognizing method as that of the describe*'. Recog- 
nition is requested by sending tha describer data, the 
recognition request command, and the pointer of the 
data to be recognized to the communication service 
unit 2 as a message. The communication service unit 
2 transmits the message in a transfer data format to 
the target terminal. In step S16. a standby mode for 
waiting the recognition result is set In multitasking 
processing, the task is queued. 

In Fig. 5B. the recognition results are gathered. 
Every time a recognition result is obtained, an event 
of recognition completion is generated in step S1 7. In 
step S18, the recognition result is received from the 
terminal to which character recognition is requested. 
The character recognition result from the host termi- 
nal itself is obtained when the recognition engine 105 
generates the event of recognition completion. Arrival 
of a result from another requested terminal is detect- 



ed when the communication service unit 2 interprets 
arrival of the recognition result and generates the 
event of recognition completion. In step S19, it is de- 
termined whether all requested recognition results 
s are obtained, ff NO in step S1 9, the processing further 
waits (step S20). If YES in step S19. eg., the recog- 
nrtion results are rearranged bi the order of data to be 
recognized in step S21. In step S22, the processing 
result or designating the pointer including the proc- 
10 essing result in step S21 is returned to the FEP 100, 
thereby ending the processing. 

Fig. 6A is a flow chart of processing when recog- 
nition is requested from another terminal. When the 
communication service unit 2 receives communica- 
te tion data including recognition request, the data is in- 
terpreted, and the recognition request is sent to the 
recognition control unit 4 (step S23). m step S24, the 
pointer of data to be recognized and the like are trans- 
ferred to the recognition engine as in a norma) recog- 
30 nition operation, and a standby mode is set In step 
S25. 

In Fig. 6B, the event of recognition completion is 
received In step S26 upon obtaining a recognition re- 
sult In a normal operation, the recognition result Is 

as transferred to the FEP 100. In this case, however, the 
result is transferred to the communication service unit 
2 in step 827, and the result is returned to the terminal 
which has requested recognition. These procedures 
are common to the terminals 5 and 7. and terminals 

so other than the host terminal. 

Character information to be transferred In accor- 
dance with the recognition request may be stroke in- 
formation including the writing position/time informa- 
tion. When recognition is to be requested to the ter- 

35 minal of a describer who has described characters to 
be recognized, the identification number (e.g.. card 
number) of a data group, which is transferred upon 
sending the handwritten character information to the 



40 portion in the data group (e.g.. a rectrangular enclos- 
ing the data ot be recognized), which is to be recog- 
nized are sent together with the request The request- 
ed terminal may determine the portion in the stroke 
information in the memory area, which is to be recog- 

45 nized, from the number and the position information 
of the requested terminal, thereby performing recog- 
nition. With this operation, since the stroke informa- 
tion itself need not be sent, the transmission time can 
be saved. 

so As described above, the recognition control unit 
4 is arranged between the normal FEP 100 and the 
recognition engine 105. Therefore, the application 
need not manage whether character recognition is 
performed in the main body of its own or performed 

55 by another terminal. At the same time, recognition 
can be performed using a recognizing method most 
suitable for the describer who has written characters 
to be recognized. 
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<Second Embodiment 

In this embodiment, instead of requesting charac- 
ter recognition to another terminal, the handwritten 
character recognizing method of each application 
participant is formed in the main body of a host termi- 
nal in advance, and recognition is requested to the 
corresponding recognizing method in accordance 
with the attribute of a describer. Fig. 7 is a view show- 
ing the software configuration of the host terminal 
2000. 

Referring to Fig. 7. a recognition engine 24 tea A's 
recognition engine for recognizing characters written 
by Mr. A, which is accompanied with a basic diction- 
ary 25 and a personal dictionary 26. Similarly. B's 
recognition engine 27, a basic dictionary 28, and a 
personal dictionary 29 are also mounted in the host 
terminal. This can be achieved by exchanging the rec- 
ognizing methods of individuals at the start of an ap- 
plication. The engines and dictionaries sent from the 
terminals are compiled In the terminal 2000 and set 
in an executable form. This processing is performed 
on an assumption that alt recognition engines and dic- 
tionaries are described h a high-level language (e.g., 
C language). When eN engines and dictionaries are 
described in an interpretabie language, porting is fa- 

Rgs. 8A and SBareftow charts of control of arec- 
ognition control unit 4 at this time. 

step S28, date to be recognized are separated in units 
of describees. In step S29, information of the data to 
be recognized b transferred to the recognition engine 
of each describer, thereby requesting recognition. 
The recognition engine may perform multitasking or 
single-tasking. Upon completion of character recogni- 
tion, tho recognition result is received in step S30. In 
step S31, it is determined whether aN results are ob- 
tained, tf YES in step S30, the results are arranged in 
step S32, as in the above embodiment In step S33, 
the results are transferred to a FEP 100. 

With the above arrangement, as far as the host 
terminal 2000 is operating, character recognition can 
be performed even when the remaining terminals or 
the recognition server is turned off. In addition, since 
communication is not used for character recognition, 
an increase In traffic of the network can be prevent- 
ed. 

<Third Embodiments 

An example wherein the same recognition engine 
is used by all terminals will be described. Fig. 9 Is a 
view showing the software configuration. In this case, 
two methods are available. As one method, personal 
dictionaries are transferred to a host terminal 3000 at 
the start of an application or as needed, thereby ar- 
ranging the dictionaries under the recognition engine. 



In this case, a Mr. A's personal dictionary 30 and a Mr. 
B's personal dictionary 31 are arranged. A basic dic- 
tionary 106 is commonly used, as a matter of course. 
As the other method, the personal dictionaries of 

5 terminals are used as if they are arranged under the 
recognition engine. In this case, personal dictionaries 
6'. 8*. 10", 11', 13. and 14 are respectively arranged 
in the terminals. Either the terminals or the recogni- 
tion server may have these personal dictionaries. 

10 Fig. 10 is a flow chart of a control sequence of a 
recognition control unit 4 of the terminal 3000 of this 

Upon reception of a character recognition re- 
quest, data are separated in unite of describer attri- 

15 butes in step S34.lnstepS35.it is determined wheth- 
er data to be recognized is present (the data is pres- 
ent first as a matter of course). If YES in step S35, 
one of the describers of data to be recognized is se- 
lected In step S36, the corresponding personal recog- 

20 nition dictionary is designated, and recognition is re- 
quested in step S37. Upon generation of an event of 
recognition completion, the recognition result is re- 
ceived In step S38. It is determined in step S35 wheth- 
er the next data to be recognized is present In this 

25 manner, recognition of all data to be recognized is 
performed while replacing the personal dictionary, tf 
it is determined that no data to be recognized is pres- 
ent, the flow advances to step S39 to arrange the re- 
sults. In step S40, the results are sent to the FEP. In 

30 this description, the recognition engine cannot be 
multiplexed, and recognition Is performed while 
switching dictionaries. However, as a matter of 
course, a recognition engine which can be multi- 
plexed may be used, and the personal dictionaries 

35 may be set to the corresponding recognition engine 




When the personal dictionary is to be accessed 
through the network, dictionary data on the network 
so can be read/written as in an incorporated disk through 
a communication service unit 2 and an OS 109 instep 
S36. Therefore, the same flow chart can be used. 

<Fourth Embodiment 

45 

In the above three embodiments, examples of 
the recognizing methods for the describers who nave 
written characters to be recognized have been descri- 
bed. In this embodiment, the operations of these 
so methods will be described. The above embodiments 
cannot always be applied to all communication termi- 
nals. The suitable method changes depending on the 
recognizing method of a terminal. For example, the 
first embodiment can be applied to recognition ba- 
ss tween terminals while the second embodiment can 
be applied to recogniion in a certain terminal. When 
recognition is to be executed after an application is 
completed, and a terminal to which recognition is to 
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be requested is already turned off or removed from 
the network, the recognizing method must be re- 
placed depending on a change in status although the 
terminal is most suitable for receiving a recognition re- 
quest during execution of the application. 

Fig. 11 is af law chart for optimally performing this 
operation. This processing is executed by a recogni- 
tion control unit 4. 

Upon reception of a character recognition re- 
quest from a FEP 100, or upon connection of termi- 
nals at the start of an application, the recognizing 
method of each terminal is confirmed, and the current 
connection state of the terminals is checked in step 
S41 . If it is determined in step S42 that me recognition 
engine is common to all the terminals, the method of 
the third embodiment in which only the personal dic- 
tionaries are used is selected, and the personal dic- 
tionaries are transferred. If the personal dictionaries 
can be observed, the method in which the personal 
dictionaries are switched is used in step S43 (the 
method m third embodiment). 

if It is determined in step S44 that recognition en- 
gines corresponding to the recognizing methods are 
present hi the host terminal. iJ™ « .lp r recognition is 
executed by switching the recognition engines in step 
S45 (the method In second embodiment}. 

if it is determined in step S48 that the terminal of 
the describer of handwritten characters is present on 
the network, recognition b requested to the terminal 
in step S47.tftt Is determined in atop S46 that a rec- 
ognition server is present, recognition is requested to 
the recognition server in step S49 (the method in first 
embodiment}. 

As described above, the actual recognition meth- 
od is replaced depending a method of selecting prior- 
ity defined by the order cf determination or depending 
on the types of terminals. The above-described prlor- 
ity is an example. Top priority may also be given to 
recognition request to a terminal. 

Recognition using the recognizing method of a 
describer himself has been described above. If none 
of these methods can be executed depending on a 
given situation, recognition must be performed using 
only the basic dictionary, as in step S50. To avoid 
such a situation, ft is preferable that the personal dic- 
tionaries or recognition engines are exchanged In ad- 
vance such that recognition can be executed even af- 
ter the application is completed. 

Note that the present invention may be applied to 
a system constituted by a plurality of devices or an ap- 
paratus constituted by one device. As is apparent, the 
present invention can also be applied to a case 
wherein the above-described function is realized by 
supplying programs to the system or apparatus. 

As described above, the terminal of this embodi- 
ment can recognize handwritten characters by a rec- 
ognition engine and a dictionary, which are optimized 
in accordance with the features of characters of the 



describer. Even when data communication by hand- 
written characters is generated, optimal recognition 
can be performed, thereby improving the recognition 
rate. 

5 In addition, since the recognition control unit is 
arranged between the conventional FEP and the rec- 
ognition engine, the application can execute charac- 
ter recognition, as in a recognition operation In the 
main body, without managing the recognition proc- 

ro ess. 

As many apparently widely different embodi- 
ments of the present invention can be made without 
departing from the spirit and scope thereof, it is to be 
understood that the invention is not limited to the spo- 
ts cific embodiments thereof except as defined in the 
appended claims. 



Claims 

to 

1. A character recognizing apparatus for recogniz- 
ing a handwritten character from an input source, 
characterized by comprising: 

input means (100, 101) for inputting hand- 
25 written character information together with attri- 
bute information representing said input source; 

character recognition means (104, 6, 8, 9. 
24, 27, 105) for recognizing the handwritten char- 
acter information from said input source as a 
90 character, and 

recognition control means (4) for deter- 
mining said input source in accordance with the 
attribute information and causing said character 
recognition means to recognize the handwritten 
35 character information. 

2. The apparatus according to claim 1, character- 
ized by further comprising communication means 
(2, 109), and wherein said input means Inputs the 

40 information from terminals (5, 7) connected 

(100) for writing the handwritten character infor- 
mation. 

45 3. The apparatus according to claim 2. wherein said 
character recognition means is distributed to said 
terminals each serving as said input source of the 




so character information to said terminal serving as 
said input source determined in accordance with 
the attribute information through said communi- 
cation means and causes said terminal to recog- 
nize the handwritten character information. 

55 

4. The apparatus according to claim 2, wherein said 
character recognition means includes a recogni- 
tion server (9) connected through said communi- 



9 
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cation means, said recognition server having 
said character recognition means. 

5. The apparatus according to claim 3, wherein said 
character recognition means includes a recogni- s 
tun server (9) connected through said communi- 
cation means and is also included in said recog- 
nition server. 

6. The apparatus according to daim 4, wherein said io 
character recognition means includes a character 
recognition unit (105) for performing character 
recognition by a predetermined method, and a 
plurality of personal dictionaries (IP. 11', 13. 14) 
according to features of the handwritten charac- 1 s 
ters, which are referred to by said character rec- 
ognition unit, and said recognition server has 

said plurality of personal dictionaries. 

7. The apparatus according to claim 4, wherein said 20 
character recognition means includes a plurality 

of character recognition units (10. 11. 12) for per- 
forming character recognition by a plurality of 
methods different from each other, and a plurality 
of personal dictionaries (10. ft. 13. 14) according 25 
to features of the handwritten characters, which 
are referred to by said plurality of character rec- 
ognition units, and said recognition server has 
said plurality of character recognition units and 
said plurality of personal dictionaries. so 

8. The apparatus according to daim 2, wherem said 
terminal performs character recognition by a cor- 
responding method, and said character recogni- 
tion means performs character recognition by the 35 
same character recognizing method as that of 
said terminal. 

9. The apparatus accoutring to daim 8, wherein said 
terminals perform character recognition by the 40 
same method, and said character recognition 
means has a recognition unit for performing char- 
acter recognition by the methods of said termi- 
nals and a plurality of personal dictionaries ac- 
cording to features of the handwritten characters 45 
corresponding to said terminals. 

10. The apparatus according to claim 1. character- 
ized by further comprising edit means (10) for 
editing the handwritten characters input by said 90 




11. A character recognizing apparatus for recogniz- 
ing a handwritten characterfrom an input source, 55 
characterized by comprising: 

cc^unicationmeans(2.109); 

input means (101) for inputting handwrit- 



ten character information from a terminal con- 
nected through said communication means to- 
gether with attribute information representing 
said input source; 

character recognition means (6, 8), distrib- 
uted to said terminal serving as said input source, 
for recognizing the handwritten character infor- 
mation from said input sources as a character, 
and 



recognition control means (4) for deter- 
mining said input source in accordance with the 




municauon means to recognize the handwritten 
character information. 



12. A character recognition apparatus for recognizing 
a handwritten character from an input source, 
characterized by comprising: 

input means (101) for inputting handwrit- 
ten character information from a terminal (5, 7) 
connected through said communication means 
together with attribute information representing 
said input source; 

character recognition means (9), connect- 
ed through said communication means, for rec- 
ognizing the handwritten character information 
from said input source as a character; and 

recognition control means (4) for deter- 
mining said input source in accordance with the 
attribute information and causing said character 
recognition means to recognize the handwritten 
character information. 

13. The apparatus according to claim 12, wherein 
said character recognition means has a persona) 
dictionary (10. 11, 13. U) corresponding to said 
input source. 

14. The apparatus according to claim 12, wherein 
said character recognition means has a character 
recognition unit (10, 11, 12) for performing char- 
acter recognition by a method corresponding to 
said input source and a personal dictionary (1 0. 
11. 13. 14) corresponding to said character rec- 
ognition unit 

15. A character recognizing apparatus for recogniz- 
ing a handwritten characterfrom an input source, 
characterized by comprising; 

communication means (2, 109); 

input means (101) for inputting handwrit- 
ten character information from a terminal (5, 7) 
connected through said communication means 
together with attribute information representing 
said input source; 
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character recognition means (24, 27, 105) a character recog nitton unit of said character rec- 

tor performing character recognition by the same ogntzing apparatus and said connected termi- 

character recognizing method as that of said ter- nats; 

minds; and the step (S43) of switching personal die- 

recognition control means (4) for deter- 5 nonaries in accordance with an input source of 
mining said input source in accordance with the the handwritten character information when it is 

confirmed in the confirmation step that there are 
a character recognition unit common to said con- 
nected terminals, and personal dictionaries of 



16. The apparatus according to claim 15, wherein other; 

said character recognition means has a personal the step (S45) of switching said character 

dictionary (26. 29, 30. 31) corresponding to said recognition units in accordance with said input 

source of the handwritten character information 
when it is confirmed in the confirmation step that 



§ to cteum 15^ wherein 



recognition unit (24. 27, 105)for performing char- the step (S47) of requesting character rec- 

ognition to said terminals when it is confirmed in 
to the confirmation step that said terminals serving 
29. 30. 31) corresponding to saW character rec- as said Input source of the handwritten character 



*" ""ttettep (S11. S28, S34) of dividing hand- 




an input 

=e; 30 22. Character recognition equipment having 8 plural- 

the step (S13. S15, S29) of transmitting ity of terminals between which data can be ex- 



the step (S18.S30.S38) of receiving char- 
w recognition results from said terminal. 



by further comprising the step of edfting the 



apparatus ccrmected tea terminal, characterized 
by comprising: 

the step (S23) of receiving handwritten 
character information through communication; 

the step of recognizing the received hand- 
written character information as a character; and 

the step (S27) of transmitting a recogni- 



apparatus, connected to terminals, for recogniz- 
ing received handwritten character information, 
characterized by comprising: 

the confirmation step (S41) of confirming 
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